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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely recover a substrate, 
even when cooling water fed to a region other than a stage 
becomes abnormal in flow rate, to cope with heat released 
from an actuator even when cooling water is decreased in a 
flow rate to a certain extent, and to restrain a stage from 
being driven as runaway even when cooling water becomes 
abnormal in flow rate, while the stage is driven. 
SOLUTION: Cooling state detecting means 13 and 15, which 
detect the cooling state of the actuator of an exposure 
system and a drive control means 5 which controls the drive 
of the actuator based on the detection result of a cooling 
state, are provided. The cooling state detecting means 13 
and 15 detect the flow rate and/or the temperature of 
cooling water fed to the actuator of the stage 10 f and the 
drive control means allows or forbids the stage 10 
independently to be driven or controls the acceleration of ) 
the stage 10 based on the detection result, and furthermore 1 
forbids the stage 10 to be driven after it is decelerated as 
prescribed, when the stage 10 is forbidden to be driven 

while the stage is driven. Furthermore, the actuator is controlled in cooling state based on the 
detection result of a cooling state. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aligner characterized by providing a cooling situation detection means to detect the 
cooling situation of the actuator which equipment has, and the drive control means which control the 
drive of the aforementioned actuator based on the detection result of the aforementioned cooling 
situation. 

[Claim 2] The aforementioned actuator is an actuator which drives the stage for positioning the substrate 
by which the negative or the aforementioned exposure pattern which has an exposure pattern is exposed, 
and is what is cooled with cooling water. It is the aligner according to claim 1 which the aforementioned 
cooling situation detection means detects the flow rate of the cooling water to the aforementioned 
actuator, and is characterized by the aforementioned drive control means being that to which other 
portions make the drive of the aforementioned stage permission and a prohibition state independently 
based on the detection result of the aforementioned flow rate. 

[Claim 3] The aforementioned actuator is an actuator which drives the stage for positioning the substrate 
by which the negative or the aforementioned exposure pattern which has an exposure pattern is exposed, 
and is what is cooled with cooling water. It is the aligner according to claim 1 which the aforementioned 
cooling situation detection means detects the temperature of the cooling water to the aforementioned 
actuator, and is characterized by the aforementioned drive control means being that to which other 
portions make the drive of the aforementioned stage permission and a prohibition state independently 
based on the detection result of the aforementioned temperature. 

[Claim 4] The aforementioned actuator is an actuator which drives the stage for positioning the substrate 
by which the negative or the aforementioned exposure pattern which has an exposure pattern is exposed, 
and is what is cooled with cooling water. The aforementioned cooling situation detection means is what 
detects the flow rate and temperature of cooling water to the aforementioned actuator. The 
aforementioned drive control means are aligners according to claim 1 characterized by being that to 
which other portions make the drive of the aforementioned stage permission and a prohibition state 
independently based on the detection result of the aforementioned flow rate and temperature. 
[Claim 5] It is the aligner according to claim 1 the aforementioned actuator is the actuator which drives 
the stage for positioning the substrate by which the negative or the aforementioned exposure pattern 
which has an exposure pattern is exposed, it is cooled with cooling water, and the aforementioned 
cooling situation detection means detects the flow rate of the cooling water to the aforementioned 
actuator, and carry out that the aforementioned drive control means are what controls in the acceleration 
of the aforementioned stage based on the detection result of the aforementioned flow rate as the feature. 
[Claim 6] It is the aligner according to claim 1 the aforementioned actuator is an actuator which drives 
the stage for positioning the substrate by which the negative or the aforementioned exposure pattern 
which has an exposure pattern is exposed, it is cooled with cooling water, and the aforementioned 
cooling situation detection means detects the temperature of the cooling water to the aforementioned 
actuator, and carry out that the aforementioned drive control means are what controls in the acceleration 
of the aforementioned stage based on the detection result of the aforementioned temperature as the 
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feature. 

[Claim 7] It is the aligner according to claim 1 the aforementioned actuator is the actuator which drives 
the stage for positioning the substrate by which the negative or the aforementioned exposure pattern 
which has an exposure pattern is exposed, it is cooled with cooling water, and the aforementioned 
cooling situation detection means detects the flow rate and the temperature of cooling water to the 
aforementioned actuator, and carry out that the aforementioned drive control means are what controls in 
the acceleration of the aforementioned stage based on the detection result of the aforementioned flow 
rate and temperature as the feature. 

[Claim 8] The aforementioned drive control means are aligners given in any 1 term of the claims 2-4 
characterized by being what makes the drive of the aforementioned stage a prohibition state since the 
aforementioned stage is decelerated with the same acceleration as the time of acceleration and is stopped 
when making the drive of the aforementioned stage into a prohibition state, while the aforementioned 
stage is driving. 

[Claim 9] The aligner characterized by providing a cooling situation detection means to detect the 
cooling situation of the actuator which equipment has, and a cooling situational-control means to control 
the cooling situation of the aforementioned actuator based on the detection result of the aforementioned 
cooling situation. 

[Claim 10] It is the aligner according to claim 9 carry out that the aforementioned actuator is the actuator 
which drives the stage for positioning the substrate by which the negative or the aforementioned 
exposure pattern which has an exposure pattern is exposed, arid it is what it is cooled with cooling water, 
the aforementioned cooling situation detection means detects the flow rate or the temperature of cooling 
water to the aforementioned actuator, and the aforementioned cooling situational-control means 
determines the temperature of the cooling water to the aforementioned actuator, and changes as the 
feature. 

[Claim 11] The device manufacture method characterized by manufacturing a device by exposing using 
an aligner, controlling the drive of the aforementioned actuator based on the cooling situation of the 
actuator. 

[Claim 12] The device manufacture method according to claim 1 1 characterized by manufacturing a 
device by exposing controlling the cooling situation of the aforementioned actuator based on the cooling 
situation of the aforementioned actuator. 

[Claim 13] The aforementioned actuator is an actuator which drives the stage for positioning the 
substrate by which the negative or the aforementioned exposure pattern which has an exposure pattern is 
exposed, and is what is cooled with cooling water. The aforementioned cooling situation is the device 
manufacture method according to claim 11 or 12 characterized by being the flow rate of the 
aforementioned cooling water, or the situation of temperature, facing control of a drive of the 
aforementioned actuator, and permitting and forbidding the drive of the aforementioned stage 
independently of other portions, or specifying acceleration. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the device manufacture method 
that the aligner and this which use cooling water etc. for cooling of the actuators for a stage drive etc. 
can be used. 
[0002] 

[Description of the Prior Art] Drawing 5 shows the composition about the stage drive system of the 
conventional semiconductor aligner, and cooling. In the machine room 1 of a semiconductor aligner, the 
chiller 2, the amount detection means 3 of circulating water flows, and the cooling water distributor 4 
are constituted. In the control unit 5 of a semiconductor aligner, the main part power control machine 8 
of equipment is constituted with the stage drive controller 6 and the driver 7 for a stage drive. The stage 
unit 10 is constituted in the main part 9 of a semiconductor aligner. 

[0003] A chiller 2 cools the warmed cooling water which has returned from each unit in a main part 9, 
and makes the cooling water of constant temperature again. The amount detection means 3 of circulating 
water flows always detects the flow rate of cooling water, and if it becomes below the set point with a 
flow rate, it will send the amount of circulating water flows unusual signal 1 1 to the main part power 
control machine 8 of equipment in the control rack 5. The cooling water distributor 4 arranges the 
cooling water which comes from the amount detection means 3 of circulating water flows by each 
YUNITTOHE in a main part 9, The stage drive controller 6 is a controller for carrying out drive control 
of the stage unit 10. The driver 7 for a stage drive supplies the current into which the current instructions 
12 were inputted from the stage drive controller 6 and which was ordered from it to each linear motor in 
the stage unit 10 (X, YL, YR), and drives a stage. The main part power control machine 8 of equipment 
turns off the main part power supply of equipment, if the amount of circulating water flows unusual 
signal from the amount detection means 3 of circulating water flows is inputted. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, 
when the amounts of circulating water flows of units other than stage unit 10 are abnormalities, although 
the amount of circulating water flows of stage unit 10 HE is normal, the amount of circulating water 
flows unusual signal occurs from the amount detection means 3 of circulating water flows, and the main 
part power supply of equipment is set to being turned off. Consequently, the power supply of a stage 
drive system may also be set to being turned off, and recovery of a wafer etc. may become impossible. 
Thereby, there is a fault that the availability of equipment will fall. 

[0005] Moreover, if the amount of circulating water flows unusual signal occurs while the stage is 
driving by constant speed, since the power supply of a stage drive system is also turned off, a stage 
cannot be slowed down and there is a fault that there is a possibility that a stage may overrun recklessly. 
[0006] In view of the trouble of such conventional technology, in an aligner and the device manufacture 
method, even when the flow rates of cooling water other than a stage are abnormalities, the 1st purpose 
of this invention avoids the situation of recovery of a wafer etc. becoming impossible, and is to raise 
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equipment availability by this. 

[0007] The 2nd purpose of this invention is to raise an equipment operating ratio also to the fall of the 
flow rate of a certain amount of cooling water, as it can respond to generation of heat of an actuator. 
[0008] The 3rd purpose of this invention is to make it the overrun of a stage not take place, even if the 
flow rate of cooling water becomes unusual, while the stage is driving by constant speed. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the aligner of this 
invention is characterized by providing a cooling situation detection means to detect the cooling 
situation of the actuator which equipment has, and the drive control means which control the drive of an 
actuator based on the detection result of a cooling situation. 

[0010] Moreover, the device manufacture method of this invention is characterized by manufacturing a 
device by exposing using such an aligner, controlling the drive of an actuator based on the cooling 
situation of the actuator. 

[001 1] According to this, even when a cooling situation gets worse by the fall of the flow rate of a 
certain amount of cooling water etc., generation of heat of an actuator is suppressed by suppressing the 
driving force of an actuator etc. 

[0012] Moreover, the aligner concerning another gestalt of this invention is characterized by providing a 
cooling situation detection means to detect the cooling situation of the actuator which equipment has, 
and a cooling situational-control means to control the cooling situation of the aforementioned actuator 
based on the detection result of the aforementioned cooling situation. A cooling situational-control 
means controls the cooling situation of an actuator by determining the temperature of the cooling water 
to an actuator, and changing. 

[0013] According to this, with a chisel, such as suppressing the driving force of an actuator, even when 
generation of heat of an actuator cannot be suppressed, in addition to suppression of the driving force of 
an actuator, generation of heat of an actuator is suppressed by lowering the setting temperature of 
cooling water etc., and improvement in the depressor effect of generation of heat of an actuator is 
achieved. 
[0014] 

[Embodiments of the Invention] In the desirable operation gestalt of this invention, an actuator is an 
actuator which drives the stage for positioning the substrate by which the negative or exposure pattern 
which has an exposure pattern is exposed, and is cooled with cooling water. A cooling situation 
detection means detects the flow rate and/or temperature of cooling water to an actuator. Drive control 
means make the drive of a stage permission and a prohibition state independently with other portions 
based on the detection result of the aforementioned flow rate and/or temperature. If the flow rate and/or 
temperature of cooling water to a stage are in tolerance even when the flow rates and/or temperature of 
cooling water to units other than a stage are abnormalities according to this, since the drive of a stage 
can perform recovery of a substrate etc., without stopping, improvement in equipment availability will 
be achieved. 

[0015] Moreover, drive control means control the acceleration of the aforementioned stage based on the 
detection result of the flow rate by the aforementioned cooling situation detection means, and/or 
temperature. According to this, it can respond by lowering the acceleration at the time of the 
acceleration and deceleration of a stage, and reducing generation of heat of an actuator to the fall of the 
flow rate of a certain amount of cooling water, and/or temperature. Therefore, it leads to the rise of an 
equipment operating ratio. 

[0016] Moreover, since drive control means decelerate a stage with the same acceleration as the time of 
acceleration and stop it when making the drive of a stage into a prohibition state, while the stage is 
driving, they make the drive of a stage a prohibition state. The overrun of a stage is prevented, even 
when abnormalities occur to the flow rate and temperature of cooling water according to this, while the 
stage is driving. * 
[0017] 

[Example] (The 1st example) Drawing 1 is drawing showing the aligner concerning the 1st example of 
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this invention, and is drawing which expresses the feature of this invention best. In this drawing, 1-12 
point to the same element as the case of the conventional example of drawing 5 . 13 is an amount 
detection means of stage circulating water flows to detect the amount of stage circulating water flows for 
linear motor cooling for a stage drive of the stage unit 10, and 14 is the amount information of stage 
circulating water flows sent to the stage drive controller 6 from the amount detection means 13 of stage 
circulating water flows. 

[0018] In the above-mentioned composition, the amount detection means 13 of stage circulating water 
flows detects the flow rate of the cooling water of the linear motor for a stage drive distributed to the 
stage units 10 from the cooling water distributor 4. The detected amount information 14 of stage 
circulating water flows is sent to the stage drive controller 6. Based on the amount information 14 of 
stage circulating water flows, if the stage drive controller 6 has the normal flow rate of the cooling water 
to the stage unit 10, it will not stop the drive of the stage unit 10. Thereby, if the flow rate of the cooling 
water to the stage unit 10 is normal even when the amounts of circulating water flows of units other than 
stage unit 1 0 are abnormalities, since it does not stop, the drive of the stage unit 1 0 will be completed 
normally, can carry out the thing of the recovery of a wafer etc., and can raise the availability of 
equipment. 

[0019] (The 2nd example) Drawing 2 is drawing explaining the 2nd example of this invention, and is 
drawing which explains a stage acceleration determination means to determine the acceleration of the 
acceleration and deceleration of the stage drive in the stage unit 10, from the amount value of circulating 
water flows acquired by the amount detection means 13 of stage circulating water flows. The block 
diagram of the whole equipment is the same drawing 1 as the case of the 1st example. This stage 
acceleration determination means exists in the stage drive controller 6. 

[0020] In drawin g 2 , 21 is a line which shows a stage drive pattern in case the amount of circulating 
water flows to the linear motor of the stage in the stage unit 10 is usual, and 22 is a line which shows a 
stage drive pattern in case the amount of linear motor circulating water flows of a stage has only 90 
usual%. Thus, when the amount of linear motor circulating water flows has only 90 usual%, in order to 
suppress generation of heat from a part and a linear motor to which the amount of linear motor 
circulating water flows decreased 10%, acceleration at the time of the acceleration and deceleration of a 
stage is made small. 

[0021] 23 shows a stage drive pattern in case the amount of linear motor circulating water flows of a 
stage has only 80 usual%. in this case, the amount of linear motor circulating water flows — 20% **** — 
in order to suppress generation of heat from a part and a linear motor the bottom, acceleration at the time 
of the acceleration and deceleration of a stage is made still smaller than the case of a line 22 
[0022] Since it becomes impossible to suppress generation of heat from a linear motor depending on 
making small acceleration at the time of stage acceleration and deceleration when the amount of linear 
motor circulating water flows becomes 70 usual% or less, a stage is changed into the state of the ban on 
a drive. It is because the air temperature around a stage will rise and the measurement error of a laser 
interferometer not only occurs, but it will lead to damage on a linear motor, if it leaves as it is without 
cooling generation of heat from a linear motor. 

[0023] Since it can respond by making calorific value from a linear motor small to some amount 
reduction of circulating water flows by this, an equipment operating ratio rises conventionally. 
[0024] (The 3rd example) Drawin g 3 is drawing explaining the 3rd example of this invention, and since 
it decelerates a stage with the same acceleration as the time of stage drive acceleration and stops a stage 
when considering as a stage drive prohibition state while the stage is driving by constant speed as the 
2nd example showed, it is a flow chart which shows operation of the stage emergency shut down means 
which confirms the aforementioned stage drive prohibition state. The block diagram of the whole 
equipment is the same drawing 1 as the 1st example. This stage emergency shut down means exists in 
the stage drive controller 6. 

[0025] The amount of stage circulating water flows becomes 70 usual% or less, and since it becomes 
impossible to correspond only by adjusting the acceleration at the time of stage acceleration and 
deceleration, a stage drive prohibition command signal judges under a drive of a stage and a halt (Step 
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15) and now [****** and ] (Step 16), and if a stage becomes during a halt, it will go into a stage drive 
prohibition state as it is (Step 19). If a stage becomes during a drive, a stage will be decelerated with the 
same acceleration as the time of stage acceleration, and a stage will be stopped (Step 17). And it waits 
until it stops, if it judges whether the stage stopped or not (Step 18) and the stage has not stopped. If a 
stage stops, it goes into a stage drive prohibition state (Step 19), and it will operate so that a stage cannot 
be driven until the amount of stage circulating water flows becomes normal and a drive prohibition state 
is canceled. The overrun of a stage can be prevented, even if the amount of circulating water flows 
unusual signal occurs by this, while the stage is driving by constant speed. 
[0026] (The 4th example) Drawin g 4 is the block diagram showing the composition of the whole 
semiconductor aligner concerning the 4th example of this invention. In this drawing, 1-14 are the same 
as that of the case of the 1st example. 15 is a stage circulating-water-temperature detection means to 
detect the stage circulating water temperature for linear motor cooling for a stage drive in the stage unit 
10, 16 is the information on the stage circulating water temperature sent to the stage drive controller 6 
from the stage circulating -water-temperature detection means 15, and 17 is cooling water setting 
temperature instructions sent to a chiller 2 from the stage drive controller 6. 

[0027] In the above-mentioned composition, the amount detection means 13 of stage circulating water 
flows detects the flow rate of the cooling water of the linear motor for a stage drive distributed to the 
stage units 10 from the cooling water distributor 4. The information 14 on the detected amount of stage 
circulating water flows is sent to the stage drive controller 6. The stage circulating-water-temperature 
detection means 15 detects the temperature of the cooling water of the linear motor for a stage drive 
distributed to the stage units 10 from the cooling water distributor 4. The information 16 on the detected 
stage circulating water temperature is sent to the stage drive controller 6. 

[0028] The acceleration of the acceleration and deceleration of a stage drive is determined from the 
amount information 14 of stage circulating water flows acquired from the amount detection means 13 of 
stage circulating water flows, and the stage circulating- water-temperature information 16 acquired from 
the stage circulating- water-temperature detection means 15. A stage acceleration determination means to 
make this decision exists in the stage drive controller 6. 

[0029] A stage acceleration determination means makes small acceleration at the time of the 
acceleration and deceleration of a stage, in order to suppress generation of heat of the linear motor 
equivalent to the refrigeration capacity fall of the part to which the flow rate decreased, when the flow 
rate of linear motor cooling water decreases. Moreover, when the temperature of linear motor cooling 
water rises, in order to suppress generation of heat of the linear motor equivalent to the refrigeration 
capacity fall of a part which carried out the temperature rise, acceleration at the time of the acceleration 
and deceleration of a stage is made small. 

[0030] Since it becomes impossible to suppress generation of heat from a linear motor when it goes up 
more than the set point which has the temperature of ********** anc j ij near motor cooling water below 
in the set point with the flow rate of linear motor cooling water only by making small acceleration at the 
time of stage acceleration and deceleration, it changes into the state where the drive of a stage was 
forbidden. It is because the air temperature around a stage will rise and the measurement error of a laser 
interferometer not only occurs, but it will lead to damage on a linear motor, if generation of heat from a 
linear motor is not suppressed. 

[0031] Thus, it can respond by stopping calorific value by making stage acceleration small and making 
linear motor current small to reduction of some amounts of circulating water flows, or the rise of a 
circulating water temperature. 

[0032] Moreover, the cooling water setting temperature of a chiller 2 is calculated from the circulating- 
water-temperature information 16 acquired from the stage circulating-water-temperature detection 
means 15, and the cooling water setting temperature instructions 17 are outputted to a chiller 2. Since it 
becomes possible to suppress generation of heat from a linear motor by reducing the cooling water 
setting temperature of a chiller 2 further, acceleration at the time of stage acceleration and deceleration 
is made small and it can respond when it becomes impossible to suppress generation of heat from a 
linear motor by this only by making small acceleration at the time of stage acceleration and deceleration, 
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an equipment operating ratio rises conventionally. 

[0033] The example of the device manufacture method of having used the <example of the device 
manufacture method>, next the aligner which gave [ above-mentioned ] explanation is explained. 
Drawing 6 shows the flow of manufacture of minute devices (semiconductor chips, such as IC and LSI, 
a liquid crystal panel, CCD, the thin film magnetic head, micro machine, etc.). The pattern design of a 
device is performed at Step 1 (circuit design). The mask in which the designed pattern was formed is 
manufactured at Step 2 (mask manufacture). On the other hand, at Step 3 (wafer manufacture), a wafer 
is manufactured using material, such as silicon and glass. Step 4 (wafer process) is called last process, 
and forms an actual circuit on a wafer with lithography technology using the mask and wafer which 
carried out [ above-mentioned ] preparation. The following step 5 (assembly) is called back process, is a 
process semiconductor-chip-ized using the wafer produced by Step 4, and includes processes, such as an 
assembly process (dicing, bonding) and a packaging process (chip enclosure). At Step 6 (inspection), the 
check test of the semiconductor device produced at Step 5 of operation, an endurance test, etc. are 
inspected. Through such a process, a semiconductor device is completed and this is shipped (Step 7). 
[0034] Drawing 7 shows the detailed flow of the above-mentioned wafer process (Step 4). The front 
face of a wafer is oxidized at Step 1 1 (oxidization). An insulator layer is formed in a wafer front face at 
Step 12 (CVD). At Step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a 
wafer. Ion is driven into a wafer at Step 14 (ion implantation). A resist is applied to a wafer at Step 15 
(resist processing). At Step 16 (exposure), by the aligner or the exposure method which gave [ above- 
mentioned ] explanation, the circuit pattern of a mask is arranged in two or more shot fields of a wafer, 
and printing exposure is carried out. The exposed wafer is developed at Step 17 (development). At Step 
18 (etching), portions other than the developed resist image are shaved off. The resist which etching 
could be managed with Step 19 (resist exfoliation), and became unnecessary is removed. By carrying 
out by repeating these steps, a circuit pattern is formed on a wafer multiplex. 

[0035] If the process of this example is used, the large-sized device for which manufacture was difficult 

can be conventionally manufactured to a low cost. 

[0036] 

[Effect of the Invention] Even when a cooling situation gets worse by the fall of the flow rate of a 
certain amount of cooling water etc. according to this invention since the drive of an actuator was 
controlled based on the cooling situation of an actuator as explained above, generation of heat of an 
actuator can be suppressed by suppressing the acceleration by the actuator etc. Therefore, the operating 
ratio of equipment can be raised. 

[0037] Moreover, with a chisel, such as suppressing the acceleration by the actuator, since the cooling 
situation of an actuator was controlled based on the detection result of the cooling situation of an 
actuator, even when generation of heat of an actuator cannot be suppressed, in addition to suppression of 
the acceleration of an actuator, generation of heat of an actuator can be suppressed by lowering the 
setting temperature of cooling water etc. Therefore, improvement in the depressor effect of generation of 
heat of an actuator can be aimed at, and the operating ratio of equipment can be raised further. 
[0038] Moreover, recovery of a substrate etc. can be performed, without stopping the drive of a stage, if 
the flow rate and/or temperature of cooling water to a stage are in tolerance, even when the flow rates 
and/or temperature of cooling water to units other than a stage are abnormalities, in order to make the 
drive of a stage independently into permission and a prohibition state with other portions based on the 
flow rate and/or temperature of cooling water to the actuator of a stage. Therefore, the availability of 
equipment can be raised. 

[0039] Moreover, since the acceleration of a stage was controlled based on the flow rate to the actuator 
of a stage, and/or the detection result of temperature, it can respond by lowering the acceleration at the 
time of the acceleration and deceleration of a stage, and reducing generation of heat of an actuator to the 
fall of the flow rate of a certain amount of cooling water, and/or temperature. Therefore, the operating 
ratio of equipment can be made to raise. 

[0040] Moreover, the overrun of a stage can be prevented even when abnormalities occur to the flow 
rate and temperature of cooling water while the stage is driving, in order to make the drive of a stage 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 



6/26/2003 



Page 6 of 6 



into a prohibition state since a stage is decelerated with the same acceleration as the time of acceleration 
and was stopped, when making the drive of a stage into a prohibition state, while the stage is driving. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the device manufacture method 
that the aligner and this which use cooling water etc. for cooling of the actuators for a stage drive etc. 
can be used. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Drawing 5 shows the composition about the stage drive system of the 
conventional semiconductor aligner, and cooling. In the machine room 1 of a semiconductor aligner, the 
chiller 2, the amount detection means 3 of circulating water flows, and the cooling water distributor 4 
are constituted. In the control unit 5 of a semiconductor aligner, the main part power control machine 8 
of equipment is constituted with the stage drive controller 6 and the driver 7 for a stage drive. The stage 
unit 10 is constituted in the main part 9 of a semiconductor aligner. 

[0003] A chiller 2 cools the warmed cooling water which has returned from each unit in a main part 9, 
and makes the cooling water of constant temperature again. The amount detection means 3 of circulating 
water flows always detects the flow rate of cooling water, and if it becomes below the set point with a 
flow rate, it will send the amount of circulating water flows unusual signal 1 1 to the main part power 
control machine 8 of equipment in the control rack 5. The cooling water distributor 4 arranges the 
cooling water which comes from the amount detection means 3 of circulating water flows by each 
YUNITTOHE in a main part 9. The stage drive controller 6 is a controller for carrying out drive control 
of the stage unit 10. The driver 7 for a stage drive supplies the current into which the current instructions 
12 were inputted from the stage drive controller 6 and which was ordered from it to each linear motor in 
the stage unit 10 (X, YL, YR), and drives a stage. The main part power control machine 8 of equipment 
turns off the main part power supply of equipment, if the amount of circulating water flows unusual 
signal from the amount detection means 3 of circulating water flows is inputted. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Even when a cooling situation gets worse by the fall of the flow rate of a 
certain amount of cooling water etc. according to this invention since the drive of an actuator was 
controlled based on the cooling situation of an actuator as explained above, generation of heat of an 
actuator can be suppressed by suppressing the acceleration by the actuator etc. Therefore, the operating 
ratio of equipment can be raised. 

[0037] Moreover, with a chisel, such as suppressing the acceleration by the actuator, since the cooling 
situation of an actuator was controlled based on the detection result of the cooling situation of an 
actuator, even when generation of heat of an actuator cannot be suppressed, in addition to suppression of 
the acceleration of an actuator, generation of heat of an actuator can be suppressed by lowering the 
setting temperature of cooling water etc. Therefore, improvement in the depressor effect of generation of 
heat of an actuator can be aimed at, and the operating ratio of equipment can be raised further. 
[0038] Moreover, recovery of a substrate etc. can be performed, without stopping the drive of a stage, if 
the flow rate and/or temperature of cooling water to a stage are in tolerance, even when the flow rates 
and/or temperature of cooling water to units other than a stage are abnormalities, in order to make the 
drive of a stage independently into permission and a prohibition state with other portions based on the 
flow rate and/or temperature of cooling water to the actuator of a stage. Therefore, the availability of 
equipment can be raised. 

[0039] Moreover, since the acceleration of a stage was controlled based on the flow rate to the actuator 
of a stage, and/or the detection result of temperature, it can respond by lowering the acceleration at the 
time of the acceleration and deceleration of a stage, and reducing generation of heat of an actuator to the 
fall of the flow rate of a certain amount of cooling water, and/or temperature. Therefore, the operating 
ratio of equipment can be made to raise. 

[0040] Moreover, the overrun of a stage can be prevented even when abnormalities occur to the flow 
rate and temperature of cooling water while the stage is driving, in order to make the drive of a stage 
into a prohibition state since a stage is decelerated with the same acceleration as the time of acceleration 
and was stopped, when making the drive of a stage into a prohibition state, while the stage is driving. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, 
when the amounts of circulating water flows of units other than stage unit 10 are abnormalities, although 
the amount of circulating water flows of stage unit 10 HE is normal, the amount of circulating water 
flows unusual signal occurs from the amount detection means 3 of circulating water flows, and the main 
part power supply of equipment is set to being turned off. Consequently, the power supply of a stage 
drive system may also be set to being turned off, and recovery of a wafer etc. may become impossible. 
Thereby, there is a fault that the availability of equipment will fall. 

[0005] Moreover, if the amount of circulating water flows unusual signal occurs while the stage is 
driving by constant speed, since the power supply of a stage drive system is also turned off, a stage 
cannot be slowed down and there is a fault that there is a possibility that a stage may overrun recklessly. 
[0006] In view of the trouble of such conventional technology, in an aligner and the device manufacture 
method, even when the flow rates of cooling water other than a stage are abnormalities, the 1st purpose 
of this invention avoids the situation of recovery of a wafer etc. becoming impossible, and is to raise 
equipment availability by this. 

[0007] The 2nd purpose of this invention is to raise an equipment operating ratio also to the fall of the 
flow rate of a certain amount of cooling water, as it can respond to generation of heat of an actuator. 
[0008] The 3rd purpose of this invention is to make it the overrun of a stage not take place, even if the 
flow rate of cooling water becomes unusual, while the stage is driving by constant speed. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the aligner of this 
invention is characterized by providing a cooling situation detection means to detect the cooling 
situation of the actuator which equipment has, and the drive control means which control the drive of an 
actuator based on the detection result of a cooling situation. 

[0010] Moreover, the device manufacture method of this invention is characterized by manufacturing a 
device by exposing using such an aligner, controlling the drive of an actuator based on the cooling 
situation of the actuator. 

[001 1] According to this, even when a cooling situation gets worse by the fall of the flow rate of a 
certain amount of cooling water etc., generation of heat of an actuator is suppressed by suppressing the 
driving force of an actuator etc. 

[0012] Moreover, the aligner concerning another form of this invention is characterized by providing a 
cooling situation detection means to detect the cooling situation of the actuator which equipment has, 
and a cooling situational-control means to control the cooling situation of the aforementioned actuator 
based on the detection result of the aforementioned cooling situation. A cooling situational-control 
means controls the cooling situation of an actuator by determining the temperature of the cooling water 
to an actuator, and changing. 

[0013] According to this, with a chisel, such as suppressing the driving force of an actuator, even when 
generation of heat of an actuator cannot be suppressed, in addition to suppression of the driving force of 
an actuator, generation of heat of an actuator is suppressed by lowering the setting temperature of 
cooling water etc., and improvement in the depressor effect of generation of heat of an actuator is 
achieved. 
[0014] 

[Embodiments of the Invention] In the desirable operation form of this invention, an actuator is an 
actuator which drives the stage for positioning the substrate by which the negative or exposure pattern 
which has an exposure pattern is exposed, and is cooled with cooling water. A cooling situation 
detection means detects the flow rate and/or temperature of cooling water to an actuator. Drive control 
means make the drive of a stage permission and a prohibition state independently with other portions 
based on the detection result of the aforementioned flow rate and/or temperature. If the flow rate and/or 
temperature of cooling water to a stage are in tolerance even when the flow rates and/or temperature of 
cooling water to units other than a stage are abnormalities according to this, since the drive of a stage 
can perform recovery of a substrate etc., without stopping, improvement in equipment availability will 
be achieved. 

[0015] Moreover, drive control means control the acceleration of the aforementioned stage based on the 
detection result of the flow rate by the aforementioned cooling situation detection means, and/or 
temperature. According to this, it can respond by lowering the acceleration at the time of the 
acceleration and deceleration of a stage, and reducing generation of heat of an actuator to the fall of the 
flow rate of a certain amount of cooling water, and/or temperature. Therefore, it leads to the rise of an 
equipment operating ratio. 
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[0016] Moreover, since drive control means decelerate a stage with the same acceleration as the time of 
acceleration and stop it when making the drive of a stage into a prohibition state, while the stage is 
driving, they make the drive of a stage a prohibition state. The overrun of a stage is prevented, even 
when abnormalities occur to the flow rate and temperature of cooling water according to this, while the 
stage is driving. 
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EXAMPLE 
[Example] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the aligner concerning the 1st example of this invention. 

[Drawing 2] It is a graph for explaining the 2nd example of this invention. 

[Drawing 3] It is a flow chart for explaining the 3rd example of this invention. 

[Drawing 4] It is the block diagram showing the aligner concerning the 4th example of this invention. 

[Drawing 5] It is the block diagram showing the aligner concerning the conventional* example. 

[Drawing 6] It is the flow chart which shows the device manufacture method that the aligner of this 

invention can be used. 

[Drawing 7] It is the detailed flow chart of the wafer process in drawing 6 . 
[Description of Notations] 

Machine room, 2:chiller, the amount detection means of 3 -circulating water flows, 4 : 1 : A cooling water 
distributor, 5 : A control unit, 6: stage drive controller, the driver for 7: stage drive, 8: The main part 
power control machine of equipment, 9:main part, 10:stage unit, 1 1 : The amount of circulating water 
flows unusual signal, 12: Current instructions, the amount detector of 13:stage circulating water flows, 
the amount information of 14:stage circulating water flows, 15:stage circulating-water-temperature 
detector, 16:stage circulating-water-temperature information, 17: Cooling water setting temperature 
instructions. 
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7 ttX f - ^Klb«|ff » 6 A* 6 f 5 - 2 'sfc 6 



( 5 ) 
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[0027] ±&mmz$$^T. xr- i?#imfcWim& 

m^&l 3(i. ^7K#ga§§4 7>bXf-S>;ix-y h 1 
0 ffl (C #S2 $ X f - ylfffl U - 7 * - ^ (Z)^7K 

roll^iiit*. ^ffiLfexf-v^^KSSftcolffs 
*®s^ai^©i5«, ^*»sa#§4^?,x^-->*rL 
(D^m^u^^ta-r^o ^mbfcx^-^aiTKs 

*<£>*$gl 6ttX^-^K«J$'IffllSg6'vjMStl^o 10 
[0 0 2 8] 3 J;0f#?» 

nAcx^-^^k^taifffii 4i:x^-> ! ^*ra^ 

^tti^ai 5J;0#^^fcX^-->*^7KSg1«#Sl 6 

£ *fT 3 x f - ^M&fg&^aax 5=— ^ngftfrmugg 

[0 0 2 9] Xf-yHMft^gH- U^Tt-^ 

fc, X^-vCDiPM^»j!)a^*^/h$<-r^« 20 
Ux7^-^i^7j<<D®*#±#L;t«^ < rS«_k#L 

xS^lC, X.f- v©iD^3SNf©SDjSS^/h$<-r 

■So 

[0030] >)-7^-?&W7i<.<Dffi.mtf$>z>mi£mu 
ttfTi* x^-s^<7)ffii)j*^±i,fc^ 

UX7*-^£cDfi!?l*£W*-&t,:> ( ^ Xf- 30 

[0 0 3 1] COi^lCbT. £r'P<Dftim7kffimoM'P 

-5 £ t lc£ D fcfjfcf £ Z. £ ^*T"^ 
[0 0 3 2] i;7c> Xf- v^TKM^tB^Kl 5 <fc 

5£igS?£fft-gU f 7-2tC*fb^7K^SS«^l 40 

izmirtz,. cntc^o, xf-^;tio«;$B#<£>iDj§« 

i<h^T^fj:<^ofcJ®^« Se»tCf^-2cr)^ai7KiS 
5£©S £t£T $ it -5 Z. £ iC J; -d T U x 7 ^ - 5> rt^S CD« 

Xf-->-»DM^B#C)iOji 

[0033] <y"/u znm^n<Dmmm>^iz±mm. 

i»Bj-r^. 0 6te^/hf*A*1-X (I C^>LS I^O^SI 50 
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#f7^ ccd, WlA^K, v-f 

?D7y>f) ©§!!jg© 7 n Xf-^l (0 
SS^It) Ttef AWX^^-^it^frte?. Xf7 
:/2 (VXd7S!f^) Ttt|gH-Lfe/^->*^L-^V 
X^SSfTTS. Xf^3 (^XASJjg) Tte 

->'J n>^^fvX^W^Srffl^T0x/NS«ifi-rSo 

Xf77'4 (ryXA^D-tTX) ttHMlg<tll?«n. ±pB 

ffl.*LfcVX^i;^X/\^ffl^T, U 7^7 ftffit:: 
JcoT^X/NiJc^coiHlgS^^fiK-r-g). ^©Xfyy 
5 (ffliCT) «^XetP?«n. Xf -y^tCckoTtf: 

S3 $ n/t ^ x/n $ $ nt ¥«i#:f -y s 

0. 7-y-tr>'7"iJx*I (y-f ->>£/. #>f-r>y) . 
nv'r- ayyiM (f -yTlsfA) foii^ttJ. x 
f7^6 -riix^^ysT-f^iS^nfc^^f 
AM*x»ibf£«iigf x K iXttfx h^cD^ffi^ff & 

*l*«tti«f (Xf77 , 7) $t!3„ 
[0 0 3 4] @7tt±E^IA7'DtX (Xf7 7'4) 

©i¥«ffl^xD-€r^-r. xf7/ii mat) tiwi 

A^^S^^k^itS, Xf yZfl 2 (CVD) Ttt? 

xA«®{c*6i»)^s^-rso xf7^i3 (mmm 

fiSc) Ttt^XA±(cmH^^af(CJ;-pT^r-5o Xf 
ty„ Xf77°15 (.U-J-XhWm) Ttt^XAtl^v'X 

h^^-rs. xf77"i6 (s?t) -vit^tmrnvrc 

mXmW * & \Z <t o TYX ^ © [HlSg a ^ - > 

Xf77*l 7 (9i#D x-HgTtbfc^xA^^-rs. 

Xf77*18 (X-yf>^) Ttt^bfcUv'X hflljy. 
^»a5»Sr&J0«t«.. Xf77'19 (U-vX T 
ttlvf >^jS^^<!:7Sofcl/> 5 X h^SiO^ 
<. Ctl^OXf yZf&mK>MVftteoZ\ itc<toT. 
^X/NXtC^-StClHjgSA^— >;Wg/££tt£„ 
[0 0 3 5] *H5S0iJro^7jffiSrffl^n«. 
ifi34«ll b^O 7c7^S©f AW X$fi3Xh tcssit-rs C 

[0 0 3 6] 

£7 f a. X- ^ c^^^K (c»0* V^T 7 f 9- =l X- ^ (DM 

©<ST#IC t t0^«t5i*^bbfc^'&Tfc, 7^/fa 
x-^tcj^Jraiig^ftiJ-rs^iCckD. 7!7fax- 

Wmm&ft±-$-&Z> Z. <h^T€-«>o 

[0 0 3 7] Sfc, 7^f 3.X-^»^«lt*c»iCD^m«S 
*i;S^iT7^f iX— ^«^aJtt«l^$iJi»-r«i:-5 
(cL^feJ6. 7>?3-3.3L-5>\z&Z>1]mg.%:mi$\-?Z>m 

^•T-fc. 7^f rLX-^WjDjS^CDjflJMtCin^., 



( 

9 

«lO«ilWJSa*©|S]±*H0. Sfc:i*l± 

[0 0 3 8] Xf- v^T^^-jlX— ^©fagl 

7K CD«tS*5 <fc / S tti&S Clo'^TXf- ->*©igt!i 
*ffi©«»ttt8fifi:UTl l l : «*<t««lil:«!gfr-5«fc5 

IfcAbT. KS©l!ii!i>$s£fa±£-t£ 
[0 0 3 9] Xf- i'OTffal- 5"\CDgftS 

M&£tf/£fcteraS©{rFl£#LTte;. Xf- ^©an 
M5t B# ©ft]j£« * T T 7 9 =l X- ©fgg* £<TF $ 

[0 0 4 0] X5 u ->'^mi!)LT^-5B#(CX5 : — 
^«)K«i*«[±«J8fr*«^, Xf- -^*JDigP$t|5l 
CiJDi^ST'Mja £ ttTfltjh ^^T^bXr- v©ffi®)£ 

S P# tC ?&ai7K © SftS-^SS (C &##!R?£ L T . 
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[0®©fa#ncuiBj] 

[0 1 ] *%wz>m i wmsesjtc^^STt^e&^-r 

:/D-;/^0T£>£>. 
[0 2] *5SWW*2©||ifi«*KMr-5fc»<0^7 

[0 3] *»W©*3©Sy|«Stt5lt4fcJ!)07D 
[04] 4 C^«i«»C|fi««3t««S*-r 

io [0 5] ^*0ijic^^»7t^M^^-r^n-y^0-r$ 

[0 6] #*W©*3fcS«£*JfflT?£axA-fX«ift 

[07] 0 6 4>©9xA:/ni-tix©P*ffl&:7o — 5=-v 
- 

[EF^©t#HJ] 

1 : ttlttS. 2 : 9-9-, 3 : »fll*«t*ttm^a. 

4 : »3fl#$j«», 5 : ©J«»S, 6 : Xf-^RKlftJ 

7 : Xr-^IiffiK7-fA', 8 : 3£g##Si!I 
20 Ssfflgi. 9 : 1 0 : Xf-v^Xy K 1 1 : H% 

&^mm^m^. 1 2 : msat^. 1 3 : x^-v^ 
1 4 : xf- ^wmmtmn. 1 

5 : Xf-y?WI*fi«*ta8. 1 6 : Xf-v'^* 



[0 2] 




( 7 ) 



&m2 000-252194 



m3] 



[B4] 



15 





19 



44 



6 7 
12 



i_r 

14 

_ i 



,17 



16 



r ~ t 



2 3 4 



13 



V 



nx 



15 



-10 



[0 5] 



? B 7 
12 




2 



3 4 



-10 



[06] 



Cx-ry ^6) 



( 8 ) 



2000-252194 



[EI 7] 



m it 



CVD 



Uf ^12) 



Jt 



